Objective. Through patient-physician communication, physicians can support breast cancer patients in coping with the diagnosis and treatment of their cancer. Research on the influence of hospital characteristics on patient-reported outcomes suggests that patient-physician communication may be shaped by the hospital environment. The aim of this study is to investigate the relationship between hospital characteristics and breast cancer patients' perceptions of the support provided by physicians.
Introduction
According to the Institute of Medicine's statement that each level in the system of health-care delivery affects the one(s) below it (e.g. hospitals ! individual physicians and patients) [1] , patient care is not conducted in a vacuum, but is more likely shaped by the hospital environment. In his systematic review, Hearld [2] concludes that evidence on associations between hospital structure (particularly teaching status or hospital size) and quality of care is inconclusive. With regard to patient-reported outcomes (PROs) there are few studies to communicate with the patient in an empathic and supportive manner may be influenced by structural conditions as well as the organization of work within the facility.
Breast cancer patients experience various physical, psychological, emotional, social and financial challenges as a result of their diagnosis and treatment [9, 10] . Social support is known to be an important resource for coping with these challenges. A growing body of evidence confirms that social support is associated with adherence [11] , patient satisfaction [12] and clinical outcomes [13] . Moreover, the provision of support can help patients manage their emotions, adjust to and cope with the illness [14, 15] . Breast cancer patients regard physicians as a considerable source of support [15] . Support can effectively be provided within a trusting therapeutic alliance between physicians and patients, requiring communication skills on the part of physicians. By communicating with patients physicians can support the patients in coping with their disease and thus contribute to better quality of care [14, 16 -18] .
Based on Feldman-Stewart's framework, we hypothesize that hospital characteristics are associated with newly diagnosed breast cancer patients' perceptions of the support provided by their physicians. To investigate our hypothesis, we make use of multilevel modeling, which, although considered the method of choice when examining contextual influences, are rarely applied in health services research [14] .
Methods
Data from two cross-sectional surveys, which are described in the following, were combined for a multilevel analysis.
Patient-level survey of newly diagnosed breast cancer patients
Study design and population. Data were collected from a postal survey of a consecutive sample of patients from 93 certified breast center hospitals in the German state of North Rhine-Westphalia (NRW). Patients were included if they had (i) undergone inpatient surgery for newly diagnosed breast cancer between 1 February and 31 July 2007, (ii) at least one malignancy and (iii) at least one postoperative histologic evaluation. Before hospital discharge, 3733 patients gave written consent to participate in the survey. The centers then provided the research team with clinical data about these patients. The survey was sent out to the patients within a week of receiving written consent and was designed according to Dillman's total design method with three contact attempts being made [19] . The study received ethical approval from the Ethics Committee of the Medical Faculty of the University of Cologne.
Measures. Patients' perceptions were measured using a breast cancer-specific version of the Cologne Patient Questionnaire (CPQ) [20] , which has been tested for reliability and validity in several studies [5, 20, 21] . The CPQ assesses patients' perceptions of several aspects of hospital care. The survey data were supplemented with the clinical data.
Support from physicians was measured with three items (sample item: 'Physicians supported me so that it was easier to deal with my illness'; four response options from 'completely disagree' to 'completely agree'). The scale has been used as one of four sub-dimensions of the 'psychosocial care by physicians' construct and has shown good measurement properties in previous studies [12, 20, 21 ] (Cronbach's alpha of 0.92 in the present study). Responses to the three-scale items were summed and divided by the number of items. The variable was then dichotomized by splitting the score into the two higher thirds (.2.3 indicating high support) and the lowest third (2.3 indicating less than high support).
As an independent variable, the patients' perceptions of problems in the organization of care were assessed using the 'organizational chaos' scale, consisting of six items (sample item: 'I got the impression that there were communication problems between the physicians and the nursing staff '; five response options from 'completely disagree' to 'completely agree' and 'I cannot tell'). This scale has also been proven to possess very satisfying measurement properties [5, 20] (Cronbach's alpha of 0.88 in the present study). To explain the differences between the treating hospitals, this variable was examined at the hospital level by aggregating the responses of patients within each hospital.
Patient characteristics and degree of illness (i.e. case mix) are likely to influence patients' perceptions of quality of care and the communication between patients and physicians [22] . Case mix was assessed using the following variables: educational level, health insurance status, age and native language. The clinical data provided information on type of surgery and cancer stage. Cancer stage was classified according to the International Union Against Cancer (UICC) staging system [23] based on data on tumor size, lymph nodes and metastases with higher stages indicating a more extensive and widespread cancer.
Hospital-level survey of key persons in breast centers
Study design and population. Another survey was conducted from August to October 2007 with key persons from the same 93 breast center hospitals who took part in the patient survey. Key persons included the network coordinators, department heads, quality assurance managers and nursing managers, since these positions possibly have the best knowledge of their hospital's structure and processes. This postal survey was also designed according to Dillman [19] with two contact attempts being made.
Measures. Data for the hospital survey were collected using the Key Person Questionnaire for Breast Centers (German abbreviation: FRITZ), which includes questions on hospital characteristics and performance as well as on the progress in implementing the breast center concept.
Several hospital structural characteristics were analyzed to determine whether they have an impact on patients' perceptions or whether they merely reflect the degree to which the breast center concept had been implemented. These variables included characteristics such as teaching status, number of hospitals per breast center (breast centers can comprise more than one hospital) and the achievement of a required number of surgeries per hospital on newly diagnosed breast cancer patients in 2006 (see Table 2 for all hospital characteristics).
Analysis
A multilevel analysis is recommended when accounting for contextual factors in health services research [2] . The hierarchical data structure in this study offers the possibility to investigate the impact of both patient-level characteristics and hospital-level characteristics on patients' perceptions of support from physicians. Since patients were nested within hospitals, a two-level random intercept hierarchical logistic model was applied and calculated with full maximum likelihood [24] . Missing data were analyzed and patient-level cases missing .50% of the items of either the 'support from physicians' or 'organizational chaos' scales had to be removed before imputing missing values. The remaining missing data for the two scales were substituted to prevent distortions due to data not missing completely at random. Imputation was performed with the Norm 2.03 software, which uses a widely accepted imputation procedure based on the expectation maximization algorithm [25] . Missing data for the nominal and categorical variables were not imputed. First, a two-level model without predictors (null model) was fitted. An intraclass correlation coefficient (ICC) was calculated for the null model to represent the proportion of variance in perceived support that is attributable to the hospital environment. In Model 1, only patient-level variables were included in order to control for patient characteristics. In Model 2, hospital-level characteristics were added to explain the variance in perceived support between hospitals. ICCs were calculated for both Models 1 and 2. SPSS 18.0 was used for the descriptive analysis and HLM 6.0 was used for the multilevel logistic regression analysis.
Results

Patient survey
Of the 3733 patients who consented to participate in the study, 3285 completed and returned the questionnaires (response rate: 88.0%). Table 1 presents the descriptive results from the patient survey. Due to missing data, 358 cases had to be excluded, resulting in a total sample of 2876 patients. Of the total sample, 83.2% of patients were categorized into UICC stages 02II; the mean age was 59.5 years. For support from physicians rated on a scale from 0 to 3, with a high score indicating high support, patients reported a mean score of 2.6. After dichotomization, 63.9% of the patients perceived support from physicians as high (see Table 1 ). On a scale from 0 (no chaos) to 3 (high chaos), organizational chaos was on average perceived by patients as very low (0.6). In the following patients' perceived organizational chaos is viewed as a hospital characteristic and is thus included under hospital characteristics (see Table 2 ).
Hospital survey
Of the 313 key persons that were contacted, 172 completed and returned the questionnaires (response rate: 55.0%). We received at least one completed questionnaire from 87 of the 93 hospitals. The distribution of the hospital-level variables is presented in Table 2 . According to the key persons' data, 61.6% of the hospitals were teaching hospitals and a great majority (95.2%) participated in clinical trials. 77.9% of the hospitals had met the required number of surgeries on newly diagnosed breast cancer patients that same year (see Table 2 for the distribution of all variables).
Multilevel analysis. Table 3 shows the results of the multilevel logistic regression model with odds ratios and corresponding 95% confidence intervals (CIs). Due to list-wise deletion, the model is based on data from 2586 patients from 77 hospitals. The ICC calculated for the null model was 0.05, implying that relatively little of the variance in perceived support from physicians can be explained on hospital level. Model 1 found support from physicians to be significantly higher in patients with a lower secondary school education [OR ¼ 1.27; 95% CI ¼ (1.01, 1.59)] than patients with an intermediate secondary school education. None of the other patient characteristics were significantly related to support from physicians.
In Model 2, hospital-level characteristics were added and an ICC of 0.03 was calculated, indicating a substantial reduction in variance between hospitals compared with the null model. At the patient level, the association found physicians is influenced by the hospital environment and made a first attempt at examining associations between support from physicians and hospital characteristics. The study results confirm our hypothesis that breast cancer patients perceive less support in the encounter with their physician when there are problems within the hospital organization. This implies that hospital organization as one element of the hospital environment impacts patient -physician interaction.
The results of the multilevel analysis indicate that relatively little of the variance in the perception of support from physicians is attributable to the hospital level. The literature has concluded that when high homogeneity between the higher level units can be assumed, a small ICC is to be expected. However, a multilevel analysis may still be warranted [26] . Considering that breast centers were introduced with the aim to reach a consistently high level of quality throughout NRW, differences between the hospitals were expected to be small. Nevertheless, it is still worth investigating what the remaining differences are and which hospital characteristics are able to explain them. Moreover, the relatively small variation may possibly be an indicator of successful investment in quality improvement through the implementation of the breast center concept, which may have led to more standardization in care.
A low between-hospital variation is a common finding in health services research [27] . Sjetne et al. [3] calculated ICCs ranging from only 0.2 to 6.5% for several patient experiences. Selby et al. [28] came to the conclusion that low proportions of variance do not necessarily predict low potential for quality improvement. In fact, they showed that, despite low ICCs for facilities, quality improvement efforts at the facility level led to clinically significant improvements. Furthermore, it is plausible that a greater amount of variance is attributable to the physician level and therefore multilevel studies on the patient-physician interaction would benefit from adding the physician level [6, 7, 29] .
To our knowledge, associations between hospital organization and PROs have not yet been studied. Salisbury et al. [29] and Sjetne et al. [3] found out that measures of organization of care (e.g. waiting times to get an appointment) substantially vary between facilities and could represent a measure of facility performance. Similarly, the organizational chaos scale in our study could serve as an indicator of hospital performance. Based on Feldman-Stewart's framework [8] , we presume that problems in work organization may result in physician attributes that have detrimental effects on physician communication with patients. That is, when work is organized badly, physicians may have less time for their patients, may be distracted by work organization problems and may Despite the imputation of missing data, two missings on the sum-scale 'organizational chaos' remained, since two hospitals did not participate in the hospital survey. have less work motivation. These issues may, in turn, affect their communication behavior. It is well known that breast cancer patients are generally very satisfied with aspects of care. The levels of satisfaction with hospital organization and support from physicians were both relatively high in this study, too. However, this does not mean that there is no room for improvements since there is still variability between patients and between hospitals [28] .
At the hospital level, apart from the organization of care, only the achievement of the required number of surgeries was found to be significantly and negatively-albeit very weakly-associated with support from physicians. The rationale for establishing a minimum number of surgeries for breast center hospitals is the assumption that the routine of doing surgeries leads to better surgical results. It therefore seemed reasonable that patients in hospitals with a higher number of surgeries were generally more satisfied with their hospital stay. They may have tended to compensate for the caring provided and consequently may have reported higher support from their physicians [4] . Since surgery volume has not yet been sufficiently investigated in relation to patients' assessments, the fact that we could not find a relationship in the hypothesized direction cannot be reasonably interpreted. At the patient level, the only significant finding was that patients with a lower secondary school education perceived support from their physicians as higher, compared with patients with an intermediate secondary school education. It is unclear whether this finding reflects the (i) differences in the patients' perceptions of physician performance, (ii) differences in the response behavior or (iii) differences in the physicians' and patients' communication behaviors during the encounter based on the patients' level of education.
Several limitations should be considered when interpreting the results of this study. First, the cross-sectional design of the study does not allow for causal interpretations. The generalizability of the results is restricted to a well-defined local sample of patients treated in certified breast centers in NRW. Breast centers in NRW have to fulfill a defined list of criteria for certification and thus may reflect specific health-care structures. Nevertheless, NRW is the most populated state in Germany ( population of 18 million) and 20% of breast cancer patients in Germany are treated in NRW.
No data were collected on patients who did not respond or consent to the survey. We were, however, able to compare data on cancer stage, age and sex with national data on newly diagnosed breast cancer patients. Although no substantial differences were found, this does not fully rule out representativeness issues.
Both the organizational chaos and support from physician scales were measured with the same instrument and within the same population, meaning that there is a possibility of common method bias, albeit the two scales measure two completely different constructs. Apart from the clinical data, all patient data are based on the patients' perspectives, which involve a risk of recall bias and social desirability bias. Nevertheless, PROs are necessary and valuable indicators of quality of care [17] . In line with the Thomas theorem [30] , we believe that the subjectively perceived communication behavior of physicians has an even greater impact on patients' assessment of quality of care than the objective behavior of physicians.
In addition, patients having very recently undergone surgery at a hospital that was presumably one of their choosing, would be motivated to report positive experiences and would want to view their visit as having a positive outcome. Furthermore, the majority of patients had less severe disease and may have thus had less chance for complications or prolonged stays that can often color a hospital or physician experience. This may have led to the generally high satisfaction scores and generally low chaos scores, and the corresponding low between-hospital variance in this study.
Our study also has considerable strengths. First, data for the study were collected from patients and hospitals of almost all of the certified breast centers in NRW. The high numbers of cases and response rates indicate a high representativeness of the sample. Second, the use of multilevel analysis accounts for the hierarchical data structure, allowing for the identification of contextual effects.
This study provides preliminary evidence that the quality of patient -physician communication depends not only on the patient and the physician, but also on the hospitals' organization of care. The findings imply that investment in quality improvement and organizational development may have an effect on the patient-physician interaction as well. To further confirm this relationship, future studies should investigate the extent to which physician communication performance is modifiable through interventions at the hospital level. Moreover, this study highlights the advantages of multilevel analyses.
The findings of this study suggest areas of focus for improving care and are useful for policy makers, managers and physicians interested in investing in quality improvement, organizational development and patient satisfaction.
